CRU SE RESULTS

Crui se 2002-01 F/V Arcturus
Crui se 2002-01 F/V Al debaran

2002 Eastern Bering Sea Crab and Groundfish Survey

May-July 2002

The Resource Assessnent and Conservati on Engi neeri ng ( RACE)

Di vision of the Al aska Fisheries Science Center (AFSC) conducted
t he annual crab and groundfish bottomtrawl survey of the eastern
Bering Sea shelf from My to July 2002. This was a continuation
of the annual series of eastern Bering Sea crab-groundfish
assessnment surveys which began in 1971

OBJECTI VES

The primary objective of this survey was to continue the annual
series of assessnent surveys of crab and groundfish of the
eastern Bering Sea to provide information for:

1. the North Pacific Fishery Managenent Council on the
di stribution, abundance, and biol ogical condition of
i nportant groundfish and crab speci es;

2. the U S. fishing industry on catch per unit effort and size
conposition, and;

3. t he support of ongoing studies on the biology, behavior, and
dynam cs of key ecosystem conponents.

Secondary objectives were to:
1. conduct additional sanpling in areas of high king crab and

Tanner crab abundance to reduce variability in population
esti mat es;
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2. eval uate bottomtrawl performance and configuration wth net
mensur ati on equi pnent ;

3. sanpl e near shore sites near Togi ak Bay, Kuskow m Bay, and
Port Moller to investigate distribution of yellowfin sole
and other species in areas imedi ately adjacent to the
standard survey area;

4. sanpl e additional sites north and east of St. Matthew I sl and
to collect informati on on snow crab;

5. coll ect and preserve specinens of fish and invertebrates for
a voucher data base;

6. col |l ect stomach sanples for trophic interaction studies;

7. col |l ect and preserve various whol e speci nens and tissue
sanples fromboth fish and invertebrates for special study
requests;

8. coll ect and preserve |ive specinmens of the tanner crab,

Chi onocetes opilio, for reproductive studi es and,

9. collect data for estimating catchability of red king crab
(Paralithodes cantschaticus).

VESSELS AND GEAR

Sanpling at the standard sites was coordi nated between two
chartered commercial vessels, the F/V Arcturus and F/V Al debar an.
Both vessels were 39.6 m (130 ft) in | ength.

The bottomtrawl used at all standard sanpling stations was an
83-112 eastern traw. These nets have a 25.3 m (83 ft) headrope
and a 34.1 m (112 ft) footrope (Fig. 1). They were towed behi nd
1,000 kg, 1.8 X 2.7 m steel V-doors and 54.9 m(180.1 ft) paired
dandylines. Each | ower dandyline had a 0.61 m chain extension
connected to the lower wing edge to inprove bottomtendi ng
characteristics. The 83-112 eastern trawl has been the standard
sanpling net used during annual eastern Bering Sea surveys since
1982 when it replaced the 400 nmesh eastern trawl, previously used
since the 1970s.

Seawat er tenperature profiles were collected at nost sanpling
sites using a mcro-bathyt hernograph attached to the headrope of
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the net. Surface seawater tenperatures were also collected with a
bucket thernoneter.

Net nmensuration systens and bottom contact sensors aboard both
vessel s were used to provide sanpling net configuration and
performance data to be used in area-swept and catch-per-unit-
effort (CPUE) cal cul ati ons.

| TI NERARY

The bottomtrawl survey began in Dutch Harbor, Al aska on May 29.
The Al debaran and Arcturus conpleted the charter on August 1 in
Dut ch Harbor. Intervening port calls were nade to Dutch Harbor on
June 19 and July 10 to exchange scientific personnel.

Upon conpl etion of the schedul ed standard survey stations, the
Al debaran conducted a joint NMFS and Al aska Departnent of Fish
and Gane (ADF&G study on the reproductive biology of the Tanner
crab, C. opilio. Live specinens were collected fromtwo
geographi cal areas: the cold waters northwest of St. Matthew

| sl and and the warnmer waters just north of the Pribilof Islands.
The sanples were returned live to Dutch Harbor for further
processi ng.

Upon conpl etion of its portion of the survey, the Arcturus
returned to Bristol Bay and conducted a special project to

exam ne size and sex-dependent capture rates of red king crab and
ot her species. An auxiliary net (underbag) was attached to the
83-112 sanpling net to capture and assess the nunber of animals
passi ng beneath the standard survey trawl’'s footrope.

SURVEY DESI GN AND METHODS

The standard survey area is shown in Figure 2. Sanpling sites
were established on the basis of a 20 x 20 nmgrid pattern used
during previous surveys, although nore intensive sanpling was
carried out in the Pribilof Islands and St. Matthew I sl and
regions to collect additional data on crab popul ati ons.

Addi tional stations north of the standard survey area were
established to estinmate the abundance of Tanner crab (C. opilio)
in that area.

The Arcturus and Al debaran then sanpled alternate north/south
colums of stations proceeding fromBristol Bay westward to the
shel f edge. Tows of 30 mnutes in duration were nade at nost
sanpling sites. Al catches were sorted to the | owest possible
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t axon, wei ghed, and enunerated. Station data including tineg,
position, trawl performance, distance fished as well as catch
information was entered onto diskettes with shipboard conputer
systens. Age sanples (by sex-centineter category), size
conposition, and other biological data were collected fromthe
maj or fish species encountered. Length-w dth neasurenents, shel
condition, clutch size, and tissues and organs for various
studies were collected fromthe major crab species. Special
study collections were stored in appropriate fixatives or were
frozen.

RESULTS

The Arcturus and Al debaran conducted 403 bottomtraw s during the
standard survey including 393 successfully conpleted trawl s at
schedul ed sanpling sites and 10 unsuccessful haul s.

Bi ol ogi cal data collected fromfish species are sunmari zed in
Table 1. The two vessels recorded 166, 613 | ength neasurenents
fromthe major fish species and 6,585 age structures were

coll ected and preserved. |Individual |ength-weight data were al so
recorded during the otolith collection process. A total of 7,864
stomachs were preserved fromvarious fish taxa for feeding habit
anal ysi s.

Whol e speci nens and tissue sanples of various fish and
i nvertebrate species were preserved for identification, training,
and ot her purposes.

The total standard survey area enconpassed approxi mately 463, 400
knt. Catch rates of inportant fish and crab species, by depth
zone, are shown in Table 2.

Wal | eye poll ock (Theragra chal cogramma) was the nost abundant
round-fish species and had an overall CPUE of 107.4 kg/ ha

trawl ed. They were encountered at nearly all sanpling sites,

wi th |largest nean catches (146.3 kg/ ha) observed in outer shelf
wat ers at depths of 100-200 m(Fig. 3). Mean catches were much
| oner at depths |less than 50 m (12.8 kg/ ha).

Nort hern rock sole (Lepi dopsetta pol yxystra) and yellowfin sole
(Li manda aspera) were the nost abundant flatfish species, with
overall CPUE val ues of 42.5 kg/ha and 42.1 kg/ ha, respectively.
Yellowfin sole were primarily restricted to the central and inner
shel f waters, while rock sole were nore broadly distributed with
concentrations in Bristol Bay, around the Pribilof Islands, and
the outer shelf (Figs. 4 and 5). Yellowfin sole catches decreased
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sharply with increased depth, from 109.9 kg/ha in waters |ess
than 50 mto less than 0.1 kg/ha in waters greater than 100 m
(Table 2). A simlar depth-related decrease in rock sole
abundance was al so observed.

Paci fic cod (Gadus macrocephal us) were encountered at nost of the
sites sanpled (Fig. 6). Mean catch rates were snallest at inner
shelf stations less than 50 m (7.5 kg/ha) and greatest in the
central shelf region (17.9 kg/ha).

Al aska pl ai ce (Pl euronectes quadritubercul atus), flathead

sol e/ Bering flounder (H ppogl ossoi des el assodon and H. robustus),
arrow oot h/ Kanthat ka fl ounder (Atherestes stom as and A
evermanni ), and Pacific halibut (H ppoglossus stenol epis) had a
conbi ned catch rate of 28.5 kg/ha. Al aska plaice and fl at head
sol e/ Bering flounder were the nost abundant species of this
group, with an overall catch rate of 9.0 kg/ha and 12.4 kg/ha
respectively.

Snow crab (C. opilio) was the nost abundant commercially

i nportant crab species encountered, with a total average catch
rate of 2.6 kg/ha. Red king crab (P. cantschatica)had an overal
mean CPUE of 1.6 kg/ha while blue king crab (P. platypus) and
Bai rdi Tanner crab) had overall catch rates of 0.1 kg/ha and 0.9
kg/ ha trawl ed respectively.
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Table 1.--Biological data collected during the 2002 eastern Bering
Sea crab-groundfish survey.

Lengt h Age St omach
Speci es nmeasur enment s struct ures? sanpl es
Wl | eye poll ock 46, 291 1,691 3,374
Pacific cod 12, 238 959 2,303
Yel lowfin sole 29,778 784 95
Nort hern Rock sole 29, 075 533 75
FI at head sol e/

Bering fl ounder? 18, 663 471 -
Paci fi c hali but 1,729 843 391
Al aska pl ai ce 8, 863 448 -
Arrowm oot h fl ounder/

Kanthat ka fl ounder 9,722 —- 443
G eenl and turbot 455 71 152
Rex sol e 1,538 —- —
Longhead dab 1, 697 227 -
Pl ain scul pin 1,691 345 -
Great scul pin 417 186 - -
Bi gnmout h scul pin 120 27
Starry fl ounder 772 —- -
Al aska skate 2,678 —- —
Bering skate 171 —- --
Paci fic Ocean perch 217
M sc. skates 22 —- 614
M sc. species 476 - 417
Tot al 166, 613 6, 585 7, 864

¥ I ndi vi dual |ength-weight data were al so coll ected.

2 Age structures were collected fromflathead sole only.
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Table 2.--Catch rates (kg/ha) by depth zone of commercially
inportant fish and crab species taken aboard the
Arcturus and Al debaran during the 2002 eastern Bering
Sea crab-groundfish survey.

| nner shelf Central shelf OQuter shelf Tot al
Speci es <50 m 50-100 m 100- 200 m area
Wal | eye pol | ock 12. 8 146. 3 125.3 107.4
Yel l owfin sole 109.9 29.7 <0.1 42.1
Rock sol e 98.8 34.1 4.1 42.5
Pacific cod 7.5 17.9 12.0 13.8
Al aska pl aice 10.0 12.3 1.8 9.0
FI at head sol e/

Beri ng fl ounder 2.0 13.5 20.3 12. 4
Arrowt oot h flounder/

Kanchat ka fl ounder <0.1 5.0 18.0 7.1
Paci fic halibut 3.0 1.6 2.4 2.1
pi lio Tanner crab 0.7 3.0 3.6 2.6
Red king crab 1.6 2.4 0.1 1.6
Bai rdi Tanner crab 0.1 1.1 1.1 0.9

Bl ue king crab 00 0.3 <0.1 0.1
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